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Zucker, M., 56, 68, 69, 
70 

Zukel, J. W., 622 

Zweig, G., 127, 531 


time factor in, 101- 
2 


Acaricides 
metabolism of, 611 , 
Acer 
abscisic acid in, 140,142, 
147, 150, 163 
Acer pseudoplatanus 
microtubules of, 278 
Acetomonas oxydans 
amino acid metabolism in, 
49 
Acids 
cell permeability of, 
591 


Actidione 
see Cycloheximide 
Actinomycin D 
on enzyme synthesis, 65, 
68, 70-72, 77-78, 81, 
83 
on ethylene activity, 565 
on nitrate reduction, 514 
on nucleic acid synthesis, 
454, 458, 460-67, 470 
Action potential 
and plant movement, 169+ 
75 
table of, 172 
Action spectra 
measurement of, 305- 
7 


in photosynthesis, 305-28 
Acytostelium 
microtubules of, 281 
Adenosine triphosphatase 
in rapid plant movement, 
180-82 


(+)- Abscisyl-p-D-glucopyrano- Adenosine triphosphate (ATP) 


aati and activity of, 
144 
Absorbance change (520 nm) 
explanation of, 536- 
37 


Absorption 
kinetics of, 101-5 
salt absorption, 103-5 


in amino acid synthesis, 
46 

photosynthetic action spectra 
of, 316 

in rapid plant movement, 
180-82 

and stomatal control, 
333 

structural protein binding 
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of, 245-46 
Aegagropila 
effects of freezing on, 
429 
Aerobacter aerogenes 
biosynthesis of aromatic 
amino acids in, 42, 46, 
49, 51-52 
Agaricus bisporus 
ethylene production by, 
573 
Agriculture 
as bioregenerative system, 
191-97 
Agrobacterium tumefaciens 
cell culture morphogenesis 
of, 397 
Agrostemma githago 
amino acid synthesis in, 
55 
B- Alanine 
and ethylene biosynthesis, 
569 


Alar 
metabolism of, 623 
Alcohols 
protoplasmic permeability 
of, 590 
Aldrovanda 
rapid movement in, 165-67, 
177, 179-80 
Alfalfa 
ethylene treatment of, 
575 


selenium in, 492 
Algae 
in bioregenerative system, 
201-3 
cell morphogenesis in, 365- 
66, 371-74, 381 
effects of freezing on, 428- 
29 
membrane potential and 
ion transport in, 89 
microtubules of, 260, 262, 
264, 277, 283 
mutant strains of 
in analysis of photosynthe- 
sis, 523-40 
nitrate reduction in, 
506 
photosynthetic action spectra 
and energy transfer in, 
306, 310-18, 320-22 
salt uptake in, 95 
Alkenylsuccinic acids 
on stomatal opening, 
340 


Allium cepa 

permeability of, 591, 595- 

96 

selenium in, 484 

stomatal control in, 335 
Allomyces macrogynus 

microtubules of, 262 
Amaranthaceae 

transport in, 126 


SUBJECT INDEX 


Amiben 
metabolism of, 622- 
23 


Amino acid analogues 
in study of enzyme control, 
66-67 
Amino acids 
and frost hardiness, 437 
on nitrate reduction, 
513 
of structural proteins, 242 
transport of, 125 
Amino acids, aromatic 
biosynthesis and conversion 
of, 41-62 
m-~-carboxy- substituted, 
54 


conversion, 56-58 

formation of phenolics 
derived from shikimate 
pathway, 50-53 

in higher plants, 44- 
47 

introduction to, 41-62 

metabolism of alicyclic 
acids, 47-49 

in microorganisms, 42- 
44 

nonprotein, 53-56 

shikimate pathway for, 
43 


p-Aminobenzoic acid (PABA) 
biosynthesis of, 51 
Amitrole 
metabolism of, 621- 
22 


Ammonia 
mechanism of production 
505-6 


, 
Ammonium 
in cell culture morphogene- 
sis, 411 
Ammonium sulfate fractiona- 
tion 
to isolate structural protein, 


lase 
induction of, 77 
synthesis of 
hormonal regulation of, 
460-61 
a-Amylase 
induction of, 76, 78 
Anacystis 
action spectra for, 318, 
322 


Angiosperms 
cell culture morphogenesis 
in, 406, 408 
Ankistrodesmus 
effects of freezing on, 
428 


Anthocyanins 
and frost hardiness, 437 
Anthraquinone 
biosynthesis of, 52 
Antibiotics 


on membrane structure, 
213 

on nucleic acid synthesis, 
65-66 


Antimycin A 
on silicon uptake, 297 
Antitranspirants 
inhibitors of stomatal open- 
ing as, 344-45 
Apocynaceae 
2, 3-dihydroxybenzoic acid 
in, 52 
le 
abscisic acid in, 147- 
48 


amino acid metabolism in, 
8, 55 


ethylene effects on, 559, 
561, 565-66, 568-70, 
573 


nitrate reduction in, 507 
stomatal control in, 
345 


Apricot 
stomatal control in, 340 
Arabidopsis thaliana 
microtubules of, 280 
Arachis hypogea 
cell culture morphogenesis 
in, 397 
Arbacia 
membrane structure in, 
210 


Arbutine 
metabolism of, 617 
Armillaria 
microtubules of, 262 
Artichoke 
enzyme formation in, 73, 
79 


nucleic acid synthesis in, 
464-66 
Asclepiadaceae 
2, 3-dihydroxybenzoic acid 
in, 52 


? 
Ascorbic acid oxidase 
aging effects on, 73 
Aspergillus clavatus 
ethylene production by, 
573 


Aspergillus nidulans 
induction of enzymes in, 
69 
Aspergillus niger 
amino acid metabolism in, 
52 
Astragalus 
selenium compounds report- 
ed in, 484 
selenium metabolism in, 
475-76, 478-92 
accumulator species, 478 
biochemical differentiation 
between species, 481- 
83 
selenium content of accumu- 
lator and nonaccumulator 











species, 479-80 
selenium as micronutrient, 
488-91 
seleno-amino acids in, 
482 


Atractyloside 
protein binding by, 245- 
46 
Atrazine (2-chloro-4-ethyl- 
amino-6-isopropylamino- 
s-triazine) 
on stomatal opening, 339 
Auxins 
attachment to RNA, 469 
in cell culture morphogene- 
sis, 401-2, 409-10 
and cell elongation, 470 
and cell morphogenesis, 
372 


on enzyme synthesis, 71, 
80-82 
on nucleic acid synthesis, 
449-54, 456-57, 463- 
6 


6 

stimulation of ethylene by, 
547-49, 553 

Avena 

abscisic acid in, 151 

cell morphogenesis in, 370, 
372, 376, 37 

enzyme induction in, 77- 
80 


membrane structure in, 
217 

nucleic acid synthesis in, 
452-53, 461-62, 464-65, 
470 


see also Oats 
Avenacin 
metabolism of, 617 
Avocado 
ethylene role in, 559, 564, 
571 


8- Azaguanine 
on protein synthesis, 459- 
61 
Azatryptophan 
on enzyme control, 
66 
6-Azauracil 
metabolism of, 616 
L-Azetidine-2-carboxylate 
on nitrate reduction, 514 
L-Azetidine-2-carboxylic acid 
on enzyme formation, 
67 


Azinophosmethyl 
metabolism of, 613-14 
Azodrin 
metabolism.of, 612 


B 


Bacillariophyceae (diatoms) 
silicon in, 290 

Bacillus megaterium 
quinone biosynthesis in, 53 


SUBJECT INDEX 


Bacillus subtilis 
membrane structure of, 
214 


Bacteria 
amino acid biosynthesis in, 
42-44 


photosynthetic 
action spectra in, 307- 
10 


silicon metabolism in, 302 
Bacteriochlorophyll-s 
action spectra of, 307-10, 
324 
Bacteriophage T4B 
effects of freezing on, 426- 
27, 434, 441 
Bamboo 
amino acid synthesis in, 
46 


Banana 
ethylene effects on, 560-61, 
564, 572-73 
Banol 
metabolism of, 615 


Barban 
metabolism of, 622 
Barley 
abscisic acid in, 153-55 
aleurone layer of 
ethylene role in, 555, 
562 


gibberellin regulation of 

hydrolase synthesis in, 
459-61 

control of enzyme formation 
in, 75, 77, 82 

nitrate reduction in, 505, 
507, 509-12, 516 

salt uptake in, 90, 96, 102, 
105-6, 110 

silicon in, 293-94, 296 

stomatal control in, 331, 


0, 345 
transport in, 121-22, 130- 
31 


Basal bodies 
and microtubules, 262 
Bayer 22,408 and 30, 237 
metabolism of, 613 
Baygon 
metabolism of, 615 
Bean 
control of enzyme formation 
in, 75, 80 
ethylene role in, 548 
nitrate reduction in, 516 
nucleic acid metabolism in, 
466 
silicic acid uptake in, 
294 


stomatal control in, 341 
see also Phaseolus 
Bean, cranberry 
nucleic acid synthesis in, 
450 


Beet 
salt uptake in, 92, 96, 114 
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see also Sugar Beet 
Begonia 
abscisic acid in, 151, 153- 
54 


Belchnum spicant 
permeability of, 587, 590, 
601 


Benzimidazole 
on cell morphogenesis, 
372 


Benzoxazinones 
metabolism of, 612 
Benzyladenine 
on nucleic acid synthesis, 
451, 454 
Benzyl viologen 
in nitrate reduction, 496, 
498-99, 507 
Berberis 
rapid movement by, 170-71, 
175, 179 
Beta vulgaris 
permeability of, 594- 
95 


Betula 
effects of abscisic acid on, 
156 
Bidrin 
metabolism of, 612 
Bio-oscillator 
description of, 83-84 
Biophytum 
rapid movement in, 
170 


Bioregeneration 
see Plants in bioregenerative 
systems 
Birch 
effects of freezing on, 
433 


Blastocladiella emersonii 
microtubules of, 262 
Boron 
metabolism 
Silicon effect on, 298 
Botrydiopsis alpina 
action spectra for, 317 
Botrytis 
cell morphogenesis in, 382- 
84 


on ethylene production, 
556 


Bouteloua gracilis 
selenium in, 478 
Bromeliads 
ethylene role in, 548 
Bromophos 
metabolism of, 613 


Cc 
Cabbage 
effects of freezing on, 
433 
pesticide metabolism in, 


11 
Cabbage, Chinese 
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Silicon in, 291, 293 
eine 
on cytokinesis, 271, 


Calcium 
in cell morphogenesis, 
378, 388 
cell permeability of, 594 
and plant movement, 181- 
82 


on salt transport mechanisms, 


104-5 
and stomatal control, 
347 


transport of, 120, 122-23, 
132 


Calcium cyanamide 
metabolism of, 624 
Callithamnion 
cell morphogenesis in, 
365-66 
Callus 
morphogenetic studies of. 
396-97, 401, 404-5, 408, 
410 
Cambia 
cell culture morphogenesis 
of, 400-1, 405 
Candida albicans 
cell morphogenesis in, 
386 


Cantaloupe 
ethylene effects on, 561, 
563, 573 
Carbamates 
metabolism of, 622-23 
Carbaryl carbamate 
metabolism of, 615 
Carbomycin 
on protein synthesis, 
66 


Carbonamides 
on frost hardiness, 438 
Carbon dioxide 
bioregeneration of, 186- 
88 


on cell morphogenesis, 
387 

ethylene response to, 554, 
564 


in intercellular spaces, 
335-38 
Carbophenothion 
metabolism of, 614 
D-(3-Carboxy-4-hydroxyphen- 
yl)glycine 
biosynthesis of, 54 
L-m-Carboxyphenylalanine 
biosynthesis of, 54 
m-Carboxyphenylglycine 
biosynthesis of, 54 
L-m-Carboxytyrosine 
biosynthesis of, 54 
Carnivorous plants 
rapid movement in, 165- 
67 


B-Carotene 


SUBJECT INDEX 


and 520 nm absorbance 
change, 536-37 
Carotenes 
action spectra of, 313 
Carrot 
cell culture morphogenesis 
of, 402, 410-12 
ethylene effects on, 
574 
salt uptake mechanisms in, 
102 
Catenaria anguillulae 
micrograph of anaphase in, 
263 


Caucus carota 
cell culture morphogenesis 
of, 408 
Caulerpa 
microtubules of, 283 
Cauliflower 
amino acid synthesis in, 
45 


ethylene in, 569-70 
nitrate reduction in, 512, 
515 
Celery 
ethylene effects on, 560 
Cell culture .norphogenesis, 
395-418 
differentiation, 399-403 
cambia, 400-1 
and cell division, 402- 
3 


vascular tissue, 401-3 
embryogenesis, 407-12 
ontogeny of regenerated 
plants, 408-10 
origin of embryologically 
competent cells, 407- 
8 


specific factors inducing, 
410-12 
organogenesis, 403-7 
determination of organ 
type, 406-7 
loss of, 412-13 
organ initiation, 404-5 
primary cultures, 396- 
99 
dedifferentiation, 398-99 
meristematic cells, 398 
progenitor cells, 396 
specialized cells, 396- 
98 
terminology and definitions, 
395- 
Cell division 
and morphogenesis, 365 
Cell elongation 
ethylene role in, 547 
nucleic acids and protein in, 
461-62, 465-66, 470 
Cell morphogenesis, 365- 
94 


elongating cylindrical sur- 
face, 370-77 
consequences of oriented 





expansion of, 375-77 
control of oriented cellu- 
lose synthesis, 373-74 
de novo origin of, 374- 

75 


loss of microtubules, 372- 
73 
origin of apical cells, 


indirect origin of, 367-69 
introduction to, 365-70 
related reviews, 369 
summary of, 390-91 
tip growth, 377-91 
cytoplasmic structure, 
380 
experimental modification 
of, 381-87 
genetic analysis of, 384- 
85 


interconversion between 
growth and budding, 385- 
87 

kinetic and structural char- 
acterization, 377-81 

origin of, 387-90 

rate gradients within tip 
growth zone, 378- 
79 

rate limiting process, 379- 
80 


from sides of cylindrical 
cells, 388 
vesicles in, 380-81 
various modes of surface 
enlargement in hemispher- 
ical growth zone, 383 
Cellobiose 
on cell morphogenesis, 
385 


Cell permeability, 585-606 
changes in, 594-96 
ethylene effects on, 564 
introduction to, 585- 
89 
active uptake of nonelectro- 
lytes, 587 
advancements in methods, 
definition of, 585 
monographs, 585-86 
permeability formulae, 
587-88 
sorption theory, 586 
thermodynamics, 587- 
88 
of ions and acids, 591 
and membrane structure, 
596-603 
membrane formation, 598- 
99 


permeability series, 597- 
98 

permeation process, 
602 


plasmalemma, 598 
site of permeation resist- 











ance, 599-602 
of nonelectrolytes, 589- 
9 


1 
series for 39 cell species, 
600-1 
of water, 591-94 
Cells, apical 
origin of elongating surface 
from, 375 
Cells, motor 
in plant movement, 177- 
79 
Cellulase 
specific enhancement of, 
464 
Cellulose 
in microfibrils, 372 
oriented synthesis of 
control of, 373-74 
Cell wall 
primary growth of, 274- 
18 


structure of 
reviews of, 369 

Centriole 

and microtubules, 260-64 
Ceramium diaphanum 

permeability of, 601 
Ceratocystis fimbriata 

on ethylene production, 

573 


Cesium 
competitive interference 
with other cations, 90 
Chaetomorpha 
cell morphogenesis in, 371- 
72, 374-75 
salt uptake in, 95, 102 
Chara 
cell morphogenesis in, 380- 
81 


membrane structure of, 
10 


microtubules in, 259, 265, 
272, 274, 281 
permeability of, 589-92, 
601 
Chara australis 
permeability studies of, 
588, 592 
Chenopodium rubrum 
abscisic acid effect on, 
152 
Cherry 
effects of freezing on, 433 
Chitin 
in cell morphogenesis, 372, 
385 


Chlamydomonas 
effects of freezing on, 
428 


Chlamydomonas reinhardi 
microtubules of, 262, 
271 
mutant strains of 
photosynthetic analysis of, 
523-38 


SUBJECT INDEX 


scheme for cyclic electron 
flow in, 53 
Chloramphenicol 
biosynthesis of, 53 
on enzyme synthesis, 65-66, 
68, 74-75 
on nitrite reduction, 510 
on protein synthesis, 459, 
462 
Chlorbenzide 
metabolism of, 611 
Chlorella 
cell morphogenesis in, 
373 


effects of freezing on, 428 
membrane structure of, 
227 
mutant strains of 
to study photosynthesis, 
525 
nitrate reduction in, 513- 
14 
Silicon in, 298 
stomatal control in, 342 
Chlorella pyrenoidosa 
action spectra of, 313, 315, 
317, 319-20, 322 
Chlorfenvinphos 
metabolism of, 612 
Chloride 
transport of, 120, 
122 


uptake mechanisms for, 103, 
105, 108, 111-13 
Chlorobium 
photosynthetic action spec- 
tra in, 308 
2-Chloroethanephosphonic 
acid 


on abscission, 553 

ethylene release by, 575 
2-Chloroethyltrimethylammo- 

nium chloride 

on transport, 127 
Chlorogenic acid 

ethylene effects on, 563 
p-Chloromercuribenzoate 

on nitrate reduction, 


498 
3-(Chlorophenyl)-1, 1-dimeth- 
ylurea (CMU) 
to study photosynthetic ac- 
tion spectra and energy 
transfer, 319-20, 322 
to —_ stomatal opening, 


Chlorophyll 
action spectra of, 311, 316- 


17 
biosynthesis of, 525 
Chlorophyll b 
and 520 nm absorbance 
change, 536 
Chloroplast 
action spectra and energy 
transfer in, 312-15, 
319 


665 


control of enzyme forma- 
tion in, 74-75 

effects of freezing on, 435, 
440-43 

lamellar stacking, 537- 
38 


membrane structure in, 214- 
15, 217-18, 227-32 
mutations of, 525 
and photosynthesis, 537- 
38 
nitrate reduction in, 509- 
10 


photosynthetic role of, 193 
and stomatal control, 347 
structural proteins of, 239, 
241-42, 244, 247, 250 
molecular weight of, 
242 
Chloropseudomonas ethylicum 
action spectra of, 308, 
319 
2-Chloro-6-(trichloromethyl) 
pyridine 
metabolism of, 624 
Chloroxuron 
metabolism of, 622 
Chromatin 
ethylene effects on, 555 
nucleic acids in, 457-58 
Chromatium 
photosynthetic action spectra 
in, 309-10, 319 
Chromatium strain D 
amino acid biosynthesis in, 
44 
Chromomycin A 
on RNA synthesis, 65 
Chrysophyceae 
Silicon in, 290 
Cicer arietinum 
amino acids in, 47 
Cidial 
metabolism of, 613 
Cilia 
reviews of, 254 
Cinerubin 
on RNA synthesis, 65 
Citrus fruit 
abscisic acid in, 151, 154 
ethylene effects on, 557-58, 
561, 574 
Cladophora 
cell morphogenesis in, 
75 


cell permeability of, 587, 
£90, 601 
Clematis zeylanica 

action potentials of, 172 
Climacteric 

definition of, 557 
Clover (Melilotus alba) 

microtubules of, 275 
Colchicine 

on cell morphogenesis, 372- 

73, 378 
to study microtubules, 256- 
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57, 259-60, 270, 284 
Colep 
metabolism of, 613 
Coleus 
abscisic acid in, 157 
cell culture morphogenesis 
of, 401, 403 
ethylene in, 574 
microtubules of, 278 
nucleic acid metabolism in, 
466- 
stomatal control in, 341 
Commelina communis 
stomatal control in, 
346 
Convolvulus 
cell culture morphogenesis 
of, 
Cordycepin 
on cell elongation, 461 
Corms 
ethylene effect on, 550- 
51 


Corn 
microtubules of, 261 
nitrate reduction in, 495-96, 
499, 503, 508, 510-17 
nucleic acid synthesis in, 
451-52, 461, 463-64, 
468, 470 
simizine metabolism in, 
620 
see also Maize; Zea mays 
Corynebacterium fascians 
cytokinins in, 467 
Cotton 
ethylene role in, 550, 552- 
53, 563, 575 
nucelic acid metabolism in, 
466 


stomatal control in, 336, 


Cranberry (Vaccinium macro- 
carpon) 
cell culture morphogenesis 
» 412 
ethylene effects on, 561 
Crassulaceae 
stomatal control in, 
334 
Cruciferae 
amino acid synthesis in, 
54 


Cryobiology 
see Freezing 
Cryptopleura violacea 
action spectra and energy 
transfer in, 320 
Cucumber 
ethylene role in, 550, 


Cucumis melo 
action potentials of, 172, 
175 


Cucurbita 
action potentials of, 172, 
175, 181 
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microtubules of, 278 
Cucurbitaceae 
amino acid biosynthesis in, 
54 


Curcuma rubescens 
permeability of, 601 
Cycad 
cell culture morphogenesis 
08 


’ 
Cycloheximide 
on enzyme synthesis, 65, 
68-71, 75, 77, 81 
on ethylene actions, 565- 
66 


metabolism of, 616 
on nitrate reduction, 514- 
15 
on protein synthesis, 458- 
60, 462-64, 466, 470 
Cyclotella cryptica 
germanium inhibition in, 
299-301 
Cylindrotheca fusiformis 
silicon metabolism in, 300- 
1 


Cyperaceae 
Silicon in, 290 
Cytochromes 
bacterial 
action spectra of, 309- 
10 
oxidation of 
action spectrum for, 306 
photosynthetic 
mutant aberrations in, 
528-30, 533 
structural protein complexes 
with, 242, 244, 246 
Cytokinesis 
microtubular, 265-73 
specific inhibitor of, 271 
Cytokinins 
and abscisic acid, 154 
in cell culture morphogene- 
sis, 406 
on enzyme formation, 75- 
76 
on ethylene production, 
553 


on nucleic acid metabolism, 
454 


in primary tRNA structure, 
467-68, 470 
Cytoplasm 
and cell wall formation, 
369, 380 


D 


2,4-D 

see 2, 4-Dichlorophenoxy- 

acetic acid 

Dacthal 

metabolism of, 624 
Dalapon 

metabolism of, 624 
Datura innoxia 








cell culture morphogenesis 
Daunomycin 
on RNA synthesis, 65 
DDT 
metabolism of, 610- 
11 


Decenylsuccinic acid 
on frost hardiness, 438 
on stomatal opening, 345 
Dedifferentiation 
in cell culture, 398-99 
Dehydration 
and plant injury, 421-23, 
440-41, 444 
Dehydroascorbic acid 
and frost hardiness, 
437 
3'-Deoxyadenosine 
on RNA synthesis, 65 
Deoxyribonucleic acid (DNA) 
and frost hardiness, 437 
and structural protein syn- 
thesis, 250 
synthesis of 
hormone effects on, 449- 
58, 465 
inhibitors of, 65 
Desaspidin 
protein binding by, 245- 
46 


Desmids 
sequence of formation of 
new semicells in, 389 
Desmotubules 
occurrence of, 255 
Dexon 
metabolism of, 616 
Diatoms 
permeability of, 590 
Silicon in, 290-91, 298- 
302 


uptake of silicic acid in 
dark by, 301 

Diazinon 

metabolism of, 613 
Dicamba 

metabolism of, 624 
Dichlobenil 

metabolism of, 624 
Dichloran 

metabolism of, 616 
2, 6-Dichlorophenolindolephenol 

in nitrate reduction, 


to study photosynthetic action 
spectra and energy trans- 
fer, 312-14, 322 

2, 4-Dichlorophenoxyacetic 

acid (2, 4-D) 

on ethylene production, 547, 
552 

metabolism of, 618-19 

on nitrate reduction, 516- 
17 


on nucleic acid synthesis, 
450, 452, 457 














on salicic acid uptake, 
295 


4-(2, 4-Dichloropheaoxy) 
butyric acid (4-(2, 4-DB) 
metabolism of, 619- 


2(8, 4-Dichlorophenyl)-1, 1- 
dimethylurea (DCMU) 
in stomatal control studies, 
333 


to study photosynthetic ac- 
tion spectra and energy 
— 312-14, 316- 
Differential scanning calori- 
metry 
to study cell membrane, 
212, 221 
Differentiation 
in cell culture, 399-403 
cambia, 399-401 
vascular tissue, 401- 
3 


definition of, 396 

review of, 369 
Diffusion 

membranal 

lattice models of, 210 

Difolatan 

metabolism of, 616 
2, 3-Dihydroxybenzoic acid 

biosynthesis of, 51-52 
Dihydrozeatin 

identification of, 467 
Dimethoate 

metabolism of, 614 
6-(y-y-Dimethylallylamino) 

purine (IPA) 

see Isopentenyladenine 
Dimethylcarbamates 

metabolism of, 614- 

15 

Dimethyl diselenide 

plants containing, 484 
Dimethylphosphoramidates 

metabolism of, 611 
Dimethylsulfoxide 

as suspension for freezing 


metabolism of, 614 
Dinitrophenol 
in nitrite reduction, 
501 
in permeability studies, 
587 


on silicic acid uptake, 295, 
297 

to study structural proteins, 
244 


Dionaea 
rapid movement in, 165-67, 
172-73, 177, 179-80 
Dioscorea 
abscisic acid in, 142, 
147 
Dioxathion 
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metabolism of, 613 


Diphenylether herbicides 

metabolism of, 624 
Diquat 

metabolism of, 622 
Disulfide bonds 

and frost injury, 442- 

at 

Disulfoton 

metabolism of, 614 
Diuron 


metabolism of, 622 


ine 
metabolism of, 616 
DOPA 
biosynthesis of, 54 
Dormancy 
effect of abscisic acid on, 
151 


ethylene role in, 550- 
51 


Dormin 
see Abscisic acid 
Drought hardiness 
— to frost hardiness, 
432 


Dry ashing 

of plant silica, 290 
Dursban 

metabolism of, 613 


E 


Edeine 
on DNA synthesis, 65 
Education 
problems in, 29-32 
Electrolytes 
and frost hardiness, 
437 
Electron microscopy 
of membrane structure, 
209, 212-13, 218-19, 
222-25, 227 
and permeation, 597 


to study photosynthetic muta- 


tions, 525 
Electrophoresis, gel 


to study membrane protein, 


248-49 
Elodea densa 
permeability of, 601 
Embryogenesis 
in culture, 407-12 
Endo-6-glucanase 
induction of, 76 


Endoplasmic reticulum 
membrane structure of, 
218, 224, 228 
Endosperm 
cell morphogenesis in, 
372 


Endosulfan 
metabolism of, 611 
Endothall 
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metabolism of, 624 


Energy 


transfer of 
mechanisms of, 322- 
24 
in photosynthesis, 318- 
22 


Enzymes 


activity changes in 
in aging tuber tissue slices, 
73-74 
control of formation of, 63- 
88 
effects of plant growth re- 
gulators on, 75-82 
introduction to, 63 
methods for investigating, 
63-69 
nucleic acid and protein 
inhibitors, 64-66 
perspective, 83-84 
in photosynthetic tissues, 
74-75 
product repression of, 70- 
72 


radioisotope techniques, 
68-69 
inhibitors of synthesis of, 
68 


light-induced synthesis of 
phenylalanine-ammonia- 
lyase, 69-70 
and mRNA stability in high- 
er plants, 82-83 
synthesis of 
ethylene effects on, 
565 


substrate induction of, 69- 
70 


Equisetaceae (horsetails) 


silicon in, 290, 293- 
94 


Equisetum 


microtubules of, 258 


Eranthis hiemalis 


cell culture morphogenesis 
of, 410 


Ericaceae 


2, 3-dihydroxybenzoic acid 
in, 52 


Ervum 


ethylene in, 544 


Erythrocytes 


effects of freezing on, 425- 
26, 433, 440-42 

membrane structure in, 210, 
212, 214-16, 218, 229 


Erythromycin 


on protein synthesis, 
66 


Escherichia coli 


biosynthesis of aromatic 
amino acids in, 42, 46, 
52 

effects of freezing of, 421, 
423, 430, 434 

nitrate reduction in, 513 
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nucleic acid polymerases 
of, 
Ethylene 
and abscisic acid, 154 
on abscission 
nucleic acids in, 466- 
67 
air purification studies of, 
574-75 
biochemistry of, 562-63 
mechanism of ethylene 
action, 563-67 
methionine pathway, 570 
mitochondrial role in, 
571 
biosynthesis of, 563-71 
by higher plants, 568- 
71 


by Penicillium digitatum, 
567-68 
sequence for, 568, 570 
on cell morphogenesis, 373, 
388 


chemicals releasing, 575 

conclusions about, 576 

in curing of crops, 575 

as growth regulator, 544- 
56 


in abscission, 552-53 

in auxin- induced phenom- 
ena, 547-48 

early proposals for hormo- 
nal role of ethylene, 546- 
47 

historical aspects of, 544- 
46 


hormonal role of, 551- 
52 


mechanisms of, 553-56 

regulatory effects of en- 
dogenous ethylene, 548- 
50 


in rest, 550-51 
introduction to, 541-42 
methodology in study of, 

542-44 
on nucleic acid synthesis, 
450, 457-58 
production by flowers, 
556 


in relation to stresses, 571- 


microbes and diseases, 
572-73 

radiation, 571-72 

wounds, 573-74 

for ripening fruits, 542, 

556- 

commercial use of, 560- 
61 

effect of ethylene treat- 
ment, 561-62 

evolutionary aspects of, 
561 

hormonal aspects of, 558- 
60 

introduction to, 556-58 
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to treat seeds, 575 
undesirable effects of on 
stored vegetables, 574 
Ethy lenediaminetetraacetic 
acid (EDTA) 
on plant movement, 181- 
82 


Ethylene dibromide 
metabolism of, 611 
Eucalyptus sieberiana 
amino acid metabolism, 
48 
Eugenics 
philosophical considerations 
of, 35-36 
Euglena 
effects of freezing on, 
428 
Euglena gracilis 
microtubules in, 253-54 
mutant strains of 
photosynthetic analysis of, 
523-24, 526-27, 529, 
531 
Euphorbia 
selenium in, 478 
Euphorbia myrsinites 
amino acid synthesis in, 


Extensin 
cell wall role of, 374 


F 


Fagopyrum esculentum 
lignin synthesis in, 
56 
Fatty acids 
cell permeability of, 591 
Fatty acid synthetase 
aging effects on, 73 
Fenitrothion 
metabolism of, 613 
Fensulfothion 
metabolism of, 613 
Fenthion 
metabolism of, 613 
Ferredoxin 
in nitrate and nitrite reduc- 
tion, 496, 499-502, 505, 
509 
in photosynthetic transport, 
526, 532 
Ferricyanide 
to study photosynthetic ac- 
tion spectra, 313-16 
Festuca rubra 
stomatal control in, 345 
Fig 
ethylene role in, 548, 


Firefly 
to assay ATP, 181 
Flavin mononucleotide (FMN) 
in ethylene synthesis, 
56 


Flax (Linum usitatissimum) 


cell culture morphogenesis 
of, 412 
effects of freezing, 445 
Flow 
equation for rate of, 


Flowering 
effects of abscisic acid on, 
152, 159 
ethylene effect on, 550, 


Flowers, cut 
ethylene effects on, 575 
Fluometuron 
metabolism of, 622 
5-Fluorodeoxyuridine 
on DNA synthesis, 65 
in hormone-nucleic acid 
studies, 450, 465 
p-Fluorophenylalanine 
on enzyme control, 66, 
71 
5-Fluorouracil 
on nucleic acid synthesis, 
454, 462 
Formamide 
permeation rates of, 


Freeze-etching 
to study membrane struc- 
ture, 222-28, 230-33 
Freezing, 419-48 
conclusions, 444-45 
frost injury and frost hard- 
iness in higher plants, 
431-38 
basis of measuring, 431- 
32 


factors responsible for 
injury, 432-36 
frost hardiness, 436-38 
introduction to, 419-20 
mechanisms of freezing in- 
jury, 438-44 
cell target of injury, 439- 
40 


concentrated electrolytes, 
441-42 

disulfide hypothesis, 442- 
44 

thawing and rehydration, 
442 


theories of, 438-39 

theories of extracellular 
damage, 440-44 

physicochemical events 

during, 420-24 

changes in pH, 423 

complete solidification, 
423-24 

dehydration, 421-23 

lowered temperature, 
421 


recrystallization, 424 
relation of cell injury to 
physical events during, 
424-31 




















algae, 428-29 

cooling velocity, 425 

higher plant cells, 429- 
31 


temperature, 426-27 
Frost 
see Freezing 
Fructose 
on enzyme synthesis, 71- 


Fructose-1, 6-diphosphate 
FDP 


( 
on nitrate reduction, 503 
Fruits 
climacteric and nonclimac- 
teric, 557-58 
gas exchange through tis- 
sues of, 558-59 
ripening of 
ethylene in, 542, 553-54, 
556-62, 565, 575 
Fucus 
cell culture morphogenesis 
of, 
cell morphogenesis in, 382, 
384, 388 
Funaria 
cell morphogenesis in, 
382 


cell morphogenesis of, 369, 
372-73, 377 
microtubules in, 254, 262, 
264, 277 
Fungicides 
metabolism of, 615-17 
plants producing their own, 
617 
Furadan 
metabolism of, 615 
Fusicoccin A 
characterization of, 
341 


Fusicoccum amydgali 
on stomatal opening, 341 


G 


Gallic acid 
biosynthesis of, 50- 


51 
Gas chromatography 
to identify abscisic acid, 
142-43 
to study ethylene, 542-43 
Gaultherin 
occurrence of, 51 
Gentiana 
permeability of, 590, 595, 
601 


Gentiana sturmiana 
permeability of, 587, 
601 
Geranium pyrenacium 
gallic acid in, 51 
Germanic acid 
inhibition of silicon metab- 
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olism by, 298-99 
Gherkin 
enzyme induction in, 69- 
70 
Gibberellic acid 
on cell permeability, 595 
on enzyme activity, 73, 78, 
82 
Gibberellins 
and abscisic acid, 153- 
54 


on cell culture morphogene- 
sis, 405 

on enzyme formation, 76- 
80 


ethylene stimulation by, 
547, 553, 560 

on frost hardiness, 436 

in hydrolase synthesis 

RNA role in, 458-61 

on nucleic acid metabolism, 
454-56 

on — acid synthesis, 

51 


in phloem, 119 
on transport, 127-28 
Ginkgo biloba 
amino acid metabolism in, 
47-48 
Gliotoxin 
biosynthesis of, 55 
D-Glucosamine 
on enzyme synthesis, 72 
on silicic acid uptake, 
295 
Glucose 
on enzyme synthesis, 71- 
72 
and frost injury, 434-35 
Glucose-6-phosphate 
on nitrate reduction, 
503 
Glucose-6-phosphate dehydro- 
genase 
and cell morphogenesis, 
385 


Glutaraldehyde 
microtubule preservation 
by, 253 
Glycerol 
permeability of, 598, 600- 
1 


Glycolic acid 
and stomatal control, 329, 
341-44 
Golgi apparatus 
and cell morphogenesis, 
369, 380-81, 384 
membrane structure of, 
218 


Gooseberry, Chinese 
ethylene effects on, 561 
Gossypium hirsutum 
abscisic acid in, 141-42, 
145, 147, 149, 158 
see also Cotton 
Gramineae 


Silicon in, 290, 293 


rape 
transport in, 127 
Grasses 
drought-resistant, 345 
nitrate reduction in, 515 
Gravity 
and vascular transport, 
118 
Green onion 
silicon in, 291, 293 
Griseofulvin 
metabolism of, 616 
Growth 
controllers of 
on enzyme formation, 75- 
82 


regulation of, 63 
ethylene role in, 544- 
56 
retardation and inhibition of 
role of abscisic acid in, 


silicon effects of, 292-94 

water role in, 119 
Growth inhibitor 6 

characterization of, 140 
GS- 13005 

metabolism of, 614 
Guard cells 

in stomatal control, 329 
Gutierrezia 

selenium metabolism in, 

476, 478 


H 


Haemanthus 
microtubules of, 256, 260, 
265, 267-70 
Haplopappus fremontii 
selenium in, 478 
Hedera 
frost hardiness of, 437 
Hedera helix 
cell culture morphogenesis 
of, 397 
Helianthemum vulgaris 
movement by, 170 
Helianthus 
cell morphogenesis in, 
373 


Helianthus annuus 
amino acid synthesis in, 
46 
selenium in, 478 
Herbicides 
metabolism of, 618-24 
Hippuris vulgaris 
permeability of, 601 
Histoplasma 
cell morphogenesis in, 
386 


Hordeum vulgare 
mutant strains of 
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photosynthetic analysis in, 
523-24, 536-38 
Hormones 
on nitrate reduction, 516- 
17 
and nucleic acid metabolism, 
449-74 
Horseradish 
ethylene in, 569 
Humic acid 
on cell permeability, 
595 


Hyacinth 
cell culture morphogenesis 
in, 408 
Hydrature 
explanation of, 353 
Hydrilla 
movement in, 181 
Hydrocharis 
membrane structure in, 
210 
Hydrodictyon 
cell morphogenesis in, 370, 
374-75 
salt uptake in, 95 
Hydrodictyon africanum 
= morphogenesis in, 
72 


Hydrolase 
synthesis of 
gibberellin regulation of, 
459-61 
B-Hydroxyethy lhydrazine 
(BOH) 


on ethylene release, 575 
Hydroxylamine 
metabolism of, 621 
reduction of, 499, 501- 
2 


a-Hydroxy sulfonates 
on stomatal opening, 341 
5-Hydroxytryptophan 
on enzyme formation, 
66 
Hyphae 
growth of, 377-81, 384-85, 
387 


I 


Impatiens balsamino 
quinone biosynthesis in, 
53 


Impatiens sultani 
permeability of, 590 
Incarvillea 
rapid movement in, 171- 
72 


Indole acetic acid (IAA) 
and abscisic acid, 154 
in cell culture morphogene- 
sis, 406 
on enzyme activity, 73, 80- 
82 


on ethylene production, 547, 
549 
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and nucleic acid synthesis, 
452, 465, 469 
on transport, 127-28 
see also Auxins 
Injury 
from freezing, 419-45 
Insecticides 
metabolism of, 609-15 
see also Pesticides 
Invertase 
aging effects on, 73 
inhibitors of, 76, 81- 
82 
vacuolar 
in vow cane, 70-72, 
8 
Iodoacetate 
on silicic acid uptake, 295, 
297 


Ions 
cell permeability of, 591- 
92, 594 


transport of, 89, 120-23, 
586 


Iridaceae 
amino acid synthesis in, 
54 


Iridaea splendens 
energy transfer and action 
spectra of, 320 
Iris 
ethylene in, 550 


Iron 
toxicity 
with silicon deficiency, 
295 


transport of, 123 
Isocoumarin 
ethylene effects on, 
574 


Isolan 
metabolism of, 614 
Isopentenyladenine (IPA) 
in tRNA, 467-68 


J 


Juncus 
cell morphogenesis in, 369- 
70 


Juniperus 
microtubules of, 274 


K 


Kalanchoe 
amino acid metabolism in, 
48-49 
cell culture morphogenesis 
of, 407 
Kinetin 
and abscisic acid, 154 
on cell culture morphogene- 
sis, 402 
on nucleic acid synthesis, 
450-51, 455-56 
on stomatal opening, 





340-41 
on transport, 127-28 
Kinetochore 
and microtubules, 259- 
61 
structure of, 260 


resistance to, 1-40 

better leaders for society, 
36-37 

on breeding better men, 
35-36 

economics in a stationary 
or balanced society, 
37 

education on a scientific 
basis, 29-32 

experimenting with social 
institutions, 33-34 

exploration of space and 
the man-machine, 15- 
19 


mission-directed science 
after 1940, 12-15 
personal aspects of science 
before 1940, 7-12 
ee policy, 34- 
5 


pre-1914 prejudices and 
indoctrination, 3-7 

reading list, 38-40 

science of human nature, 
19-23 

trend toward biochemical 
warfare, 35 

-— thoughts, 32- 

7 


L 


Lactobacillus pastorianus 
amino acid metabolism in, 
48 


Lamium maculatum 
permeability of, 601 
Landrin 
metabolism of, 615 
Lathyrus 
ethylene in, 544 
Leaf 
bioregenerative role of, 
192-95 
nitrate reduction in, 497, 
503, 505 
transport in, 126-33 
and growth, 129-30 
Leaf glands 
microtubules in, 255 
Lecythis ollaria 
selenium in, 484, 487 
Lemna 
abscisic acid in, 151-52, 
154 
nucleic acid synthesis in, 
451 











Lemna minor 
growth inhibitor of, 298- 
99 
nitrate reduction in, 496, 
512 


permeability of, 601 
Lemon 
ethylene effects on, 557, 
566, 57 
Lepidium 
abscisic acid in, 152 
Lettuce 
ethylene effects in, 546, 
574 


Leucanthemum 
stomatal control in, 343 
Light 
actinic 
in photosynthetic action 
spectra, 305-7 
and nitrate reduction, 512- 
13 


on nitrite utilization, 
503 


in photosynthetic electron 
transport, 533 
bear” ri opening, 333- 
5 
Lignin 
formation of 
enzymes in, 56 
Lilium 
cell culture morphogenesis 
of, 407 
microtubules of, 260 
Lily 
cell morphogenesis in, 
378 


Lima bean 
ethylene role in, 546 
Lincomycin 
on protein synthesis, 66 
Lindane 
metabolism of, 611 
Lipase 
on membrane structure, 
217 
Lipids 
and frost hardiness, 437 
and membrane structure, 
211-32 
Lipoxidase 
in fruit ripening, 566 
Lithium 
on stomatal control, 
347 


Local anesthetics 
on membrane lipids, 213 
Lolium perenne 
selenium in, 484 
Lolium temulentum 
abscisic acid effects on, 
152 
Lupinus 
abscisic acid in, 140, 142, 
145, 147, 158 
Lycopersicon 
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cell culture morphogenesis 
of, 
Lycopersicon pimpinellifolium 
growth inhibitor in, 
299 


M 


Machaeranthera 
selenium metabolism in, 
476 


Magnesium 
in amino acid synthesis, 
46 
on plant movement, 181- 
82 


transport of, 120, 122-23 
Maize 
as bioregenerative system, 


control of enzyme forma- 
tion in, 65-66, 80 

salt uptake in, 99, 103, 106- 
7, 109, 111, 113 

stomatal control in, 332-33, 
336, 344, 346 

— in, 121, 126, 128, 
130 


see also Corn; Zea mays 
Majanthemum bifolium 
permeability of, 595, 


601 
Maleic hydrazide 
metabolism of, 622 
Malformin 
on cell morphogenesis, 
373 


Malic acid 
ethylene effects on metab- 
olism of, 563 
Malic dehydrogenase 
and structural proteins, 
245-46 
Malvastrum coccineum 
selenium in, 478 
Manganese 
toxicity of 
with silicon deficiency, 
295 
transport of, 123 


Mango 
ethylene role in, 550, 


Mannan 

in cell wall, 372 
Mannitol 

uptake studies of, 589 
Marchantia 

microtubules in, 264 
Marrow (Cucurbita pepo) 

nitrate reduction in, 499 
Marsilea 

microtubules in, 264 
Matacil 

metabolism of, 615 
Melon, honey-dew 

ethylene role in, 554, 


558-60 
Membrane potentials 
in algal cells, 89 
Membrane structure, 209- 
38 


asymmetry, 230 
and cell permeability, 586, 
596-603 
conclusion, 232-33 
differentiation within matrix, 
221-32 
chloroplasts, 227-28 
freeze-etching, 222-25 
other membranes, 228- 
32 


plasmalemma, 225-27 
tonoplast, 225 
freeze-etched micrographs, 
224 


introduction to, 209-10 
and ion permeation, 112 
lattice model of, 602- 

3 


matrix, 210-21 
lipid-protein-lipid, 214- 
18 


protein-lipid-protein, 211- 
14 


subunit membranes, 218- 
21 
micellar model of, 597 
models of, 210-11, 213 
molecular configurations, 
231 
particle density on fractured 
membrane faces, 229 
results of disaggregation 
studies, 220 
Meristem 
cell culture morphogenesis 
of, 398 
Mesurol 
metabolism of, 615 
Methoxychlor 
metabolism of, 610 
Methylcarbamates 
metabolism of, 614-15 
2-Methy1-4-chlorophenoxyace- 
tic acid (MCPA) 
metabolism of, 619 
on stomatal opening, 
340 
3- Methy1-5-(1'-hydroxy-4'- 
oxo-2', 6', 6'-trimethyl- 
2'-cyclohexen-1'yl)-cis, 
trans-2, 4-pentadienoic 
acid 
see Abscisic acid 
Methyl] parathion 
metabolism of, 613 
6-Methylpurine 
on enzyme synthesis, 65, 
71-72, 78, 81, 83 
on protein synthesis, 459- 
61 


Micrasterias 
microtubules of, 274 
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Micrococcus lysodeikticus 
membrane structure in, 
220 
Microfibrils 
and cell morphogenesis, 
374-75 
deposition of, 274-84 
Microtubules, 253-88 
and cell morphogenesis, 
369, 372-74, 380 
concluding remarks on, 284- 
85 


cytokinesis, 265-73 
asymmetrical cell division, 
271-73 
and deposition of cell wall 
microfibrils, 274- 
84 
primary wall growth, 274- 
78 


remarks on, 281-84 
secondary wall deposition, 
278-81 
direct cytoskeletal role of, 
256 


in mitosis, 257-65 

centriole and basal body, 
260-64 

kinetochore, 259-60 

lability and dynamics of 
spindle microtubules, 
258-59 

origin of pole-to-pole 
microtubules in, 264- 
65 


morphology and distribution 
of, 254-56 
preprophase band of, 265- 
66, 272-73 
protein chemistry of, 256- 
57 
Mimosa 
ethylene in, 546 
rapid movement in, 165, 
167-73, 175-82 
Mimulus 
rapid movement in, 176 
Mithramycin 
on RNA synthesis, 65 
Mitochondria 
membrane structure in, 
214-15, 218-19, 229 
protein synthesis in, 66 
structural proteins in, 239- 
50 
synthesis of 
role of structural protein 
in, 249-50 
Mitomycin 
on DNA synthesis, 65 
Mitosis 
microtubules in, 257- 
65 
micrograph of anaphase, 
263 


Molybdenum 
and nitrate reduction, 
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495, 512 
Monstera 
asymmetrical cell division 
’ 
Monuron 
metabolism of, 622 
Morning-glory 
nitrate reduction in, 
503 


Morphogenesis 
cell culture 
see Cell culture morpho- 
genesis 
cellular 
see Cell morphogenesis 
definition of, 396 
Moss 
sporogonia of 
cell culture morphogenesis 
of, 397-98 
Mougeotia 
cell morphogenesis in, 
376 


Mougeotia scalaris 
permeability of, 601 
Movement 
see Rapid movement in 
higher plants 
Mucor 
cell morphogenesis in, 378, 
87 


Mulberry 
effects of freezing on, 426, 
429, 431 
Mung bean 
amino acid metabolism in, 
amino acid synthesis in, 45- 
46, 50 
enzyme formation in, 
67 


Munroa squarrosa 
selenium in, 478 
Muscari racemosum 
permeability of, 601 
Mushroom 
ethylene production by, 


Muskmelon 
ethylene in, 546 
Mustard 
enzyme induction in, 69-70, 
82 


Mycobacterium smegmatis 
amino acid metabolism in, 
52 
Mycoplasma laidlawii 
membrane structure in, 
212, 219-20 
Myelin 


membrane structure of, 
229 


N 


Naphthaleneacetic acid (NAA) 
on ethylene production, 547 


Naphthoquinone 
biosynthesis of, 53 
Nasturtium 
nucleic acid metabolism in, 
455 


Nasturtium officinale 
amino acid synthesis in, 
55 
Navicula pelliculosa 
silicon metabolism in, 299- 
300 
Nectarine 
ethylene in, 571 
Neptunia amplexicaulis 
selenium in, 484, 486, 
490 


Neptunia plena 
action potentials in, 172 
rapid movement in, 170 
Neurospora 
cell morphogenesis of, 384, 
386 


nitrogen reduction in, 497- 
98, 513 
structural protein from, 241- 
43, 245, 249 
Neurospora crassa 
amino acid biosynthesis in, 
42, 50 
Nicotiana hybrids 
cell culture morphogenesis 
of, 412 
Nicotiana tabacum 
amino acid synthesis in, 
45 


cell culture morphogenesis 
of, 397, 401-2, 407-8 
growth inhibitor in, 298 
movement in, 181 
mutant strains of 
photosynthetic analysis of, 
523-25, 537-38 
Nicotine adenine dinucleotide 
(NADP) 
and frost hardiness, 437 
photoreduction of 
action spectra of, 314-16, 
322 
in photosynthesis 
mutant aberrations in, 526- 
27, 533, 537 
Nicotine adenine dinucleotide, 
reduced (NADH) 
and nitrogen reduction, 496- 
98, 502-4, 507, 510 
protein binding by, 242, 
245 
Nicotine alkaloid 
metabolism of, 609 
Nitella 
cell morphogenesis in, 365, 
370-73, 375-76, 378, 
383, 388 
microtubules of, 274, 281, 
283 
permeability of, 589, 591- 
93 














salt uptake in, 95, 102 
Nitella translucens 
permeability of, 588, 593, 
595 
Nitellopsis obtusa 
permeability of, 592 
Nitrate 
to induce nitrate reductase, 
511 


induction of, 69, 75 
transport of, 120 
Nitrate reductase 
characterization of, 495- 
96 


induction of, 511-13 
sources of, 497 
Nitrate reduction, 495-522 
concluding remarks, 517- 
18 


enzymatic conversion of 
nitrate to nitrite, 495- 
99 
electron donors, 496-99 
general characteristics, 
495-96 
enzymatic reduction of ni- 
trite, 499-502 
characteristics of nitrite 
reductase, 499 
electron donors, 499-502 
generation of electron donors 
for nitrate assimilation, 
502-5 
nitrate reductase, 502- 
4 


nitrite reductase, 504-5 
introduction to, 495 
location of, 505-10 

subcellular, 509-10 
regulation of, 510-17 

conclusions, 517 

by endogenous metabolites, 

513-14 

genetic, 515-16 

hormonal, 516-17 

induction, synthesis, and 


decay of nitrate reductase, 


514-15 

substrate induction, 511- 
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Nitrite reductase 
characteristics of, 499, 504- 


induction of, 69 
Nitrogen 
in cell culture morphogene- 
sis, 411 
inorganic 
metabolism of, 495 
methods of increasing plant 
production of, 192, 199 
transport of, 131 
Nogalomycin 
on RNA synthesis, 65 
Nostoc 
effects of freezing on, 
429 
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Novobiocin 
on DNA synthesis, 
65 
Nuclear magnetic resonance 
NMR) 


effect of sonication and 
freeze-thawing on, 216- 
17 

to study membrane struc- 
ture, 216-17 

Nucleic acids 

effects of abscisic acid on, 
155 

effects of ethylene on, 
555 


effects of freezing on, 439 
metabolism of 
hormone effects on, 449- 
74 
Nucleic acid synthesis 
hormonal influence on, 449- 
58 


excised plant parts, 451- 
56 

intact seedlings, 450- 
51 


and nitrate reduction, 511 
Nymphaea 
cell culture morphogenesis 
of, 406 
Nymphaea alba 
permeability studies of, 
587 


fe) 


Oats 
silicon in, 292-96 
stomatal control in, 340 
see also Avena 

Oceans 
bioregenerative role of, 


Oedogonium 
permeability of, 601 
Oedogonium itzigsohnii 
permeability of, 598, 
601 
Oenothera 
mutant strains of 
photosynthetic analysis of, 
524-25, 531 
Oleandomycin 
on protein synthesis, 66 
Olive 
abscisic acid in, 154 
ethylene effects on, 561 
Olivomycin 
on RNA synthesis, 65 
Onion 
ethylene in, 546 
nucleic acid synthesis in, 
450 
Oonopsis condensata 
selenium metabolism in, 
482, 484 
Optical rotatory dispersion 
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(ORD) 
to study membrane structure, 
209, 214-15, 227, 247- 
48 
Orange 
ethylene treatment of, 558, 
561 


Orchid 
ethylene role in, 556 
Orcylalanine 
biosynthesis of, 55 
Organelles 
nitrate reduction in, 509- 
10 
Organic acids 
synthesis of 
and ion uptake, 89 
Organogenesis 
in culture, 403-7 
Organophosphorus insecticides 
metabolism of, 611-14 
Oscillatoria 
permeability of, 587, 590, 
601 


Osmium tetroxide 
to fix membranes, 213 
to fix microtubules, 
253 


Ovex 
metabolism of, 611 
Oxygen 
bioregeneration of, 186- 
88 


consumption 
and nitrate reduction, 505- 
6 


Ozone 
on stomatal opening, 
341 


P 


Paraquat 
metabolism of, 622 
Parathion 
metabolism of, 613 
Parenchyma 
cell morphogenic role of, 
371 


Parship 
ethylene effects on, 563 
Pasteurella tularensis 
freezing effects on, 425- 
27 


P-700 chlorophyll 
characterization and source 
of, 527-28, 533-34 
Pea 
amino acid synthesis in, 
45-47 
cell morphogenesis in, 
372 


enzyme control in, 74, 80- 
83 
ethylene in, 543, 545-46, 


548-49, 552, 564, 572, 
574-75 
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nitrate reduction in, 507-8, 


nucleic acid synthesis in, 
450, 456-57, 461-64, 
468 

silicic acid uptake in, 294 

Peach 

abscisic acid in, 147, 
150 

ethylene effects on, 561, 


Peanut 
ethylene effects on, 
Pear 
ethylene effects on, 
62 


551 
561- 


Pebulate 
metabolism of, 623 
Pecan 
ethylene effects on, 
Pelargonium zonale 
stomatal control in, 336 
Pelvetia 
cell morphogenesis in, 
388 


560 


Penicillium digitatum 
biosynthesis of ethylene by, 
567-68, 572 
Penicillium glaucum 
cell morphogenesis in, 
382 
Pentachlorobenzyl alcohol 
metabolism of, 616 
Peppermint 
ethylene in curing of, 
575 


Perilla 
nitrate reduction in, 513 
Permeability 
and rapid movement, 177 
see also Cell permeability 
Permeation, passive 
criteria and significance of, 
111-14 
change in relation to phys- 
iological state, 113-14 
theoretical, 112-13 
Peroxidase 
induction of, 76 
Pesticide metabolism, 607- 
36 


advancements in research, 
6 

concluding remarks, 624- 
25 


fungicides, 615-17 
herbicides, 618-24 
amides and anilides, 
623 
carbamates, 622-23 
chlorinated phenoxyalkane- 
carboxylic acids and 
derivatives, 618-20 
miscellaneous, 623- 
24 
N-heterocyclic compounds, 
621-22 
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symmetrical triazines, 
620-21 
ureas, 622 
insecticides, 609-15 
botanicals, 609-10 
chlorinated hydrocarbons, 
610-11 
methyl- and dimethylcar- 
bamates, 614-15 
organophosphorus com- 
pounds, 611-14 
introduction to, 607-9 
nomenclature, structure, 
and chemistry of, 609 
other compounds, 624 
Petunia hybrida 
microtubules of, 279 
Pharbitis nil 
abscisic acid on, 152 
Phaseic acid 
structure and activity of, 
144-45 
2-trans-Phaseic acid 
structure of, 144 
Phaseolus 
abscisic acid in, 155 
cell culture morphogenesis 
of, 401-2, 407 
ethylene role in, 547, 552- 
» 555 
nucleic acid metabolism in, 
454, 466 
see also Bean 
Phaseolus angularis 
amino acid synthesis in, 
55 
Phaseolus aureus 
amino acid biosynthesis, 
47 
amino acid metabolism in, 


49 
Phaseolus multiflorus 
phaseic acid isolation from, 
145, 147 
Phaseolus mungo 
amino acid biosynthesis in, 
45-46 
see also Mung bean 
Phaseolus vulgaris 
amino acid metabolism in, 
49 
amino acid synthesis in, 
46-47 
microtubules of, 276-77, 
282-83 
w-Phenoxyalkanecarboxylic 
acids 
B-oxidation of, 619 
Phenylalanine 
biosynthesis of, 44, 
46 


L-#-Phenylalanine 
biosynthesis of, 55 
Phenylalanine-ammonia lyase 
abscisic acid effects on, 
155 
ethylene effects on, 563 





light-induced synthesis of, 
69-70, 82 
in lignin formation, 56 
various activities of, 56- 
57 
L-y-Phenylbutyrine 
biosynthesis of, 55-56 
Phenylmercuric acetate (PMA) 
metabolism of, 616 
on stomatal control, 340, 
344-45 
Phenylthiourea herbicides 
metabolism of, 622 
Phleomycin 
on DNA synthesis, 65 
Phleum 
microtubules in, 265, 271- 
72, 274 
Phloem 
abscisic acid in, 157 
differentiation of 
in culture, 401-3 
transport role of, 118, 124- 
25 
Phloretin 
metabolism of, 617 
Phorate 
metabolism of, 614 
Phormidium tenue 
effects of freezing on, 
429 
Phosphamidon 
metabolism of, 612 
Phosphate 
selenite antagonism by, 
489 
3-Phosphoglyceraldehyde 
and nitrate reduction, 503- 
4 


Phospholipase C 
on membrane structure, 
217 
Phosphorodithioates 
metabolism of, 613- 
14 


Phosphorothiolates 
metabolism of, 612-13 
Phosphorus 
and frost hardiness, 437 
metabolism of 
silicon effects on, 297- 
98 


transport of, 122 
Phosphorylation 
action spectra of, 316 
photosynthetic 
mutant strains to study, 
533-35 
Phosphyglycerate (PGA) 
on nitrate reduction, 503- 
4 


Photoautotrophs 
usefulness of, 199 
Photophosphorylation 
freezing effects on, 439- 
40 
Photoreduction 





A) 








action spectra of, 317- 
18 


Photosynthesis, 523-40 
action spectra and energy 
transfer in, 305-28 
algae and higher plants, 
310-18 
between photosynthetic 
units and pigment sys- 
tems, 318-22 
changes in pigment absorp- 
tion, 316-17 
DCIP-Hill reaction, 313- 
14 
ferricyanide-Hill reaction, 
314 


fluorescence action spec- 
tra, 311-13 
introduction to, 305 
measurement of action 
spectrum, 305-7 
mechanisms of energy 
transfer, 322-24 
NADP reduction, 314- 
15 
oxygen evolution and dye 
reduction in modulated 
light, 315-16 
phosphorylation, 316 
photoreduction, 317-18 
photosynthetic bacteria, 
307-10 
spillover, 320-22 
activity of apparatus of, 
193-94 
as bioregenerative system, 
186-88 
and chloroplast structure, 
537-38 


increasing productivity of, 
188, 190-91 
introduction to, 523-25 
kinds of mutations affecting, 
525-26 
models of, 196 
mutations affecting compo- 
nents of electron trans- 
port chain, 526-32 
cytochromes, 528-30 
P-700, 527-28 
plastocyanin, 530 
Q, 530-31 
unidentified components, 
531-32 
mutations affecting enzymes 
of carbon metabolism, 
526 
mutations to study specific 
phenomena of, 533- 
37 


cyclic electron flow, 535- 
36 


light-induced absorbance 
change, 536-37 
photosynthetic phosphoryla- 
tion, 533-35 
plant communities as inte- 
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gral systems of, 192- 
97 
sequence of electron trans- 
port in, 532-33 
scheme for C, reinhardi, 
532 


and stomatal control, 333 
Phragmoplast 
microtubules of, 267-68, 
270 


Phycoerythrin 
freezing effects on, 441 
Phycomyces 
en “een aemeae of, 
7 


microfibrils of, 278 
Phycomyces blakesleeanus 
gallic acid biosynthesis in, 
50 


Picea 
cell culture morphogenesis 
of, 399 
Picloram 
metabolism of, 622 
Pineapple 
ethylene role in, 547-48, 
575 


Pinna-rachis 
action potentials of, 
172 


Pinus 
abscisic acid in, 153 
microtubules of, 278 
Pinus densiflora 
amino acid metabolism in, 
47 


Pinus resinosa 
amino acid synthesis in, 
45 
stomatal control in, 331, 
345 


Pinus thunbergii 
amino acid metabolism in, 
48 
Pistils 
stigma of 
movement by, 171 
Pisum 
abscisic acid in, 142, 147 
ethylene in, 544 
Pisum sativum 
movement in, 181 
Plagiothecium denticulatum 
permeability of, 601 
Plants in bioregenerative 
systems, 185-208 
agriculture as bioregenera- 
tive system, 191-97 
activity of photosynthetic 
apparatus proper, 193- 


photosynthetic activity in 
plant communities, 194- 
97 

properties of plant commu- 
ities as integral photo- 
synthetic systems, 
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192-93 
closed system, 197-203 
earth's biosphere as biore- 
generative system, 185- 
91 


factors determining produc- 
tivity, 186-90 
carbon dioxide and oxygen, 
186-88 
energy of radiation, 188- 
89 


mineral nutrients, 190 
temperature relations, 
189 
water, 189-90 
increasing photosynthetic 
production, 190-91 
oceans, 190 
Plasmalemma 
membrane structure of, 225- 
29 
microtubules in, 254-55, 
279, 283-84 
permeability of, 588, 591, 
596-99, 602 
Plasma membrane 
structure of, 218 
Plastids 
microtubules in, 255 
protein synthesis in, 
66 


Plastocyanin 
in photosynthesis 
mutant aberrations in, 530, 
533-34 
Pleurotaenium ehrenbergii 
permeability of, 601 
Plumbago 
abscisic acids in, 145, 
152 
Polarization optics 
to study membrane structure, 
211 
Pollen 
and cell morphogenesis, 
369 


Pollen tubes 

growth of, 377-78 
Polytricum 

microtubules in, 264 
Population 

problems of, 34-35 
Porfiromycin 

on i synthesis, 


Porometers 
viscous-flow, 331 
Porphyra perforata 
action spectra in, 312 
Porphyra yezoensis 
action spectra and energy 
transfer in, 322 
Porphyridium cruentum 
action spectra in, 312, 318, 
322 
effects of freezing on, 
428 
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Portulaca grandiflora 
rapid movement in, 171 
Potassium 
cell permeability of, 592, 
594 


competitive inference with 
other cations, 90 

dual mechanisms in uptake 
of, 90-92, 95, 98, 100- 
6, 108-13 

in plant movement, 182 

pump 

in stomatal opening, 346- 

48 


transport of, 120-23 
Potato 

dormancy in, 550 

enzyme formation in, 68- 
73 

ethylene role in, 546, 550, 
563, 573 

nucleic acid metabolism in, 
456 

salt uptake in, 105, 113- 
14 


stomatal control in, 345- 


transport and growth of 
tubers of, 131-32 
Pressure chamber 
for measuring leaf water 
potential, 359-61 
Procaine 
metabolism of, 616 
Prometone 
metabolism of, 621 
Proteases 
induction of, 76-77 
Protein 
chemistry of 
microtubular, 256-57 
and frost hardiness, 437 
synthesis of 
chain initiation in, 66 
and fruit ripening, 565 
inhibitors of, 65-67, 
77 
Protein, structural, 239-52 
conclusions, 250-51 
definition of, 215 
methods of isolation of, 240- 
41 
from non-mitochondrial 
sources, 241 
properties of, 241-50 
amino acid composition, 
242-43 
binding, 244-47 
gel electrophoresis, 248- 
49 


michaelis constants of 
malic dehydrogenases, 
246 

molecular weight, 241- 
43 


n-terminal amino acids, 
243-44 
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optical rotatory dispersion 
measurement of mem- 
branes, 247-48 

other components, 244 

role of SP in mitochondrial 
synthesis, 249-50 

summary of binding stud- 
ies, 246 

Proteus mirabilis 
silicon metabolism in, 


Protocatechuic acid 
formation of, 50 
Protoplasm 
sorption capacity of, 586 
Prymnesium 
microtubules of, 258 
Pseudomonas ovalis 
amino acid biosynthesis by, 
50 
Pseudomonas solanacearum 
ethylene production by, 
573 


Psychrometers 
to measure water potential, 
354-57, 359, 362 
Pteridophytes 
cell culture morphogenesis 
of, 406, 408 
Puromycin 
on enzyme synthesis, 66, 
70-71 


oa protein synthesis, 459, 
465 


Pylaiella litoralis 
permeability of, 601 
Pyrazon 
metabolism of, 622 
Pyrethrins 
metabolism of, 610 
Pyridine 
metabolism of, 621 
Pyridine nucleotides 
in nitrogen reduction, 496- 
500, 502-4, 507-8, 510 
Pyruvate 
on nitrate reduction, 
503 


Q 


q' r of fluor 
of PSII) 
in photosynthesis 
studies with mutant strains, 
530-31, 533 
Quinic acid 
metabolism of, 48-49 
occurrence and variation in, 


Q ( h 


\ 





Quinones 
biosynthesis of, 52-53 


R 


Radiation 
energy of, 188-89 





on ethylene production, 

571-72 
Radioactive tracers 

to measure nucleic acid, 
protein, and enzyme syn- 
thesis or turnover, 68- 
69 

to study cell permeability, 
588 


to study pesticide metabolism, 
607 


Radiolarians 
silicon in, 290 
Radish 
cell morphogenesis in, 379- 
70 


enzyme formation in, 
69 


nitrate reduction in, 512- 
14, 517 

nucleic acid synthesis in, 
454 


Silicon in, 291, 293 
Raffinose 
effect oa frost injury, 435 
Ranunculus repens 
stomatal control in, 
332 


Ranunculus sceleratus 
cell culture morphogenesis 
of, 408, 412 
Rapid movement in higher 
plants, 165-84 
action potential and its trans- 
mission, 172-75 
concluding remarks, 182 
mechanism of, 175-82 
excretion of water or cell 
sap, 176-77 
force of movement, 179- 
80 
increase of permeability, 
177 
microscopically visible 
cell and tissue changes, 
177-79 
role of ATP and ATPase, 
180-82 
perception of stimulus and 
response behavior, 165- 
71 


Dionaea and Aldrovanda, 
165-67 
filaments of stamens, 170- 
71 
mimosa, 167-70 
stigma of pistils, 171 
stimulating substances, 
175 
Red blood cell 
see Erythrocyte 
Regeneration 
of food and water, 198- 
99 
Resedaceae 
amino acid biosynthesis in, 
54 











Reseda luteola 
amino acid biosynthesis in, 


55 
Rhodopseudomonas 
photosynthetic action spec- 
tra of, 307-8, 319, 324 
Rhodospirillum rubrum 
action spectra of, 308, 310, 
318 
amino acid synthesis in, 44, 
52 


Rhodotorula 
amino acid conversion by, 
57 
Rhoeo 
nucleic acid metabolism in, 
454 


permeability of, 587 
Rhoeo discolor 
permeability studies in, 595, 
98, 601 
Rhus typhina 
gallic acid biosynthesis by, 
51 


Ribonuclease 
induction of, 76-77 
Ribonucleic acid (RNA) 
ethylene Agee ep into, 
556, 
relation to hormone actions, 
458-67 
auxin and gibberellin re- 
gulation of cell enlarge- 
ment, 461-66 
ethylene- mediated abscis- 
sion, 466-67 
gibberellin regulation of 
hydrolase synthesis, 459- 
61 


structural protein synthesis, 
250 
synthesis of 
controllers of, 64-65, 75- 
17 


hormone effects on, 449- 
58 


transfer (tRNA) 
occurrence of cytokinins 
in structure of, 467- 
68 
Rice 
nitrate reduction in, 508 
Silicon in, 291-97 
Ricinus 
cell culture morphogenesis 
in, 397 
ion transport in, 120 
Rifamycin 
on RNA synthesis, 65 
Ripening 
ethylene role in, 553- 
54 


Rodenticides 
metabolism of, 624 
Root hairs 
growth of, 377-80 
Roots 
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ion transport in, 123 
positive geotropism of 
ethylene role in, 545, 
549 
reduction of nitrate in, 510 
Root tip 
membrane structure in, 
224, 227, 229 
microtubules of, 257, 275- 
78, 280, 283 


Rose 
abscisic acid on, 153, 
156 
stomatal control in, 334 
Rotenone 
biosynthesis of, 609-10 
Rubidium 
competitive interference 
with other cations, 90, 
106, 108 
on stomatal opening, 347 
transport of, 122 
Rumex 
stomatal control in, 
339 
Ruminococcus albus 
amino acid biosynthesis by, 
44 


Rye 
nitrate reduction in, 516 
silicon in, 294, 296 


Saccharomyces 
cell morphogenesis in, 
386 


Saccharomyces cerevisiae 
biosynthesis of aromatic 
amino acids in, 42 
effects of freezing on, 424- 
26 
permeability of, 591, 597 
Saccharose 
“— studies of, 589-90, 
9 


Salicylic acid 
biosynthesis of, 51-52 
Salix 
transport in, 122 
Salsola pestifer 
selenium in, 478 
Salt uptake 
dual mechanisms of, 89- 
116 
analogue model in series, 
94 


isotherms of long-distance 
transport, 106-11 

long-distance transport, 
97-111 

model, 93-97 

— el or series, 91- 
9 


passive permeation, 111- 
14 


pump-leak concept, 92 
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symplasm in radial trans- 
port, 106 
symplasm theory, 98- 
100 
transpiration and long- 
distance transport, 111 
Salvia 
amino acid biosynthesis in, 
ad 


Saxifraga 
effects of freezing on, 
433 


Scenedesmus 
action spectra of, 313 
effects of freezing on, 428 
Scenedesmus obliquus 
mutant strains of 
photosynthetic analysis of, 
523-25, 527-28, 530-32, 
535 
Schizophyllum 
cell morphogenesis in, 
385 


Schizophyllum commune 
amino acid conversion by, 
57 
Schizothrix 
effects of freezing on, 429 
Sea urchin 
microtubules of, 256-57 
Secale cereale 
growth inhibitor in, 298- 
99 


Seed 
ethylene treatment of, 575 
ings 
hormonal effects on nucleic 
acid synthesis in, 450- 
51 
Selenium metabolism, 475- 
94 


association of accumulator 
species with seleniferous 
soils, 475-76 
in Astragalus 
biochemical differentiation 
between species, 481- 
83 
micronutrition, 488-91 
physiological differentiation 
within, 476-81 
biological turnover of, 492 
geographical distribution of 
seleniferous soils in U. 
S., 477 
by other plants, 483 
micronutrients for, 491- 
92 
selenium compounds report- 
ed in higher plants, 484 
seleno-amino acids in accu- 
mulators and nonaccumu- 
lators, 482 
and sulfur, 483-88 
sulfur reactions with com- 
parable selenium reactions, 
486 
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sulfur reactions without 
comparable selenium 
reactions, 485 
Selenium-methylselenomethi- 
onine 
plants containing, 484 
Selenium propenyl-seleno- 
cystein selenoxide 
plants containing, 484 
Selenocystathionine 
— containing, 484, 486- 
7 


Selenocysteine-seleninic acid 
plants containing, 484 
Selenocystine 
sources of, 484 
Selenohomocystine 
plants containing, 484 
Selenomethionine 
on enzyme formation, 
66 
metabolism of, 483 
sources of, 482, 484 
Selenomethionine selenoxide 
plants containing, 484 
Selenopeptides 
plants containing, 484 
Seleno-wax 
plants containing, 484 
Senecia odoris 
stomatal control in, 333 
Senescence 
abscisic acid role in, 150- 
51 
Sequoia 
cell culture morphogenesis 
of, 397, 401 
Sheep 
white muscle disease of 
and selenium, 477, 491- 
92 


Shikimate pathway 
for aromatic amino acid 
biosynthesis, 43 
formation of phenolics 
derived from, 50-53 
Shikimic acids 
metabolism of 
ethylene effects on, 


occurrence and variation in, 
47-48 
Sieve tube 
regeneration of, 401 
for transport of organic 
materials, 123-24 
Silica gel 
as plant form of silicon, 


to study ethylene, 542 
Silicalemma 
description of, 302 
Silicic acid 
effects of depriving diatoms 
of, 299-301 
and plant growth, 289, 294- 
95 
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uptake of, 294-95 
inhibitors of, 295 
Silicon, 289-304 
—— metabolism of, 
02 


chemical forms of, 290- 


deficiency of 
increased transpiration 
rate with, 296-97 
manganese and iron toxic- 
ity under, 295-96 
distribution and localization 
of, 291-92 
germanic acid inhibition of, 
298-99 
introduction to, 289-90 
metabolism in diatoms, 
299-302 
in dark, 301 
metabolic changes, 299- 
300 
morphological changes, 
300-1 
silica deposition in cells 
of, 302 
on plant growth, 292- 
94 


early studies, 292-93 
recent studies, 293-94 
in relation to inorganic 
metabolism, 297-98 
boron, 298 
phosphorus, 297-98 
uptake of silicic acid, 294- 
95 
Simizine (2-chloro-2, 6- 
bisethylamino-s-triazine) 
metabolism of, 620 
on nitrate reduction, 516- 
17 
Sinapsis alba 
growth inhibitor of, 298- 
99 
Smog 
on stomatal opening, 
341 


Snapdragon 
cell morphogenesis in, 378 
Sodium 
cell permeability of, 592 
and stomatal control, 347 
transport of, 120-22 
long-distance, 100-6, 108, 
111 


Sodium azide 
in permeability studies, 
587 


Sodium chloride 
and plant movement, 170 
Sodium cyanide 
on silicic acid uptake, 295, 
297 


Sodium dimethyldithiocarbam- 
ate (DDC) 
metabolism of, 616- 
17 





Sodium dodecyl sulfate 


to isolate structural pro- 
tein, 240-41 

in membrane structure stud- 
ies, 219-20 


Sodium fluoride 


on silicic acid uptake, 
295 


Soils 


enrichment of, 192 
lanum tuberosum 
permeability of, 601 


Sorghum 


ethylene role in, 547, 
552 


stomatal control in, 332-33, 
336 


Sorption theory, 586 
Soybean 


ethylene curing of, 575 

nitrate reduction in, 
496 

on nucleic acid synthesis, 
450, 452-54, 456-58, 
461-65, 467 

pesticide metabolism in, 
616 


transport in, 127 


Sparmannia 


rapid movement by, 170-71, 
176-77 


Spectropolarimetry 


to identify abscisic acid, 
142 


Spectroscopy 


to study pesticide metabolism, 
608 


Speramycin 


on protein synthesis, 
66 


Sphagnum 


asymmetrical cell division 
in, 271 


Spinacea 


membrane structure in, 
217 


Spinacea oleracea 


amino acid synthesis in, 
46 


Spinach 


amino acid biosynthesis in, 
45-46 

chloroplasts of 

action spectra of, 312, 

314-15, 319 

frost injury of, 436 

nitrate reduction in, 495, 
499, 502 

nucleic acid metabolism in, 
468 


Spirodela oligorrhiza 


selenium in, 484, 486-87 


Spirogyra 


permeability of, 601 


Spolobolomyces roseus 


amino acid conversion by, 
57 





n, 





Sponges 
silicon in, 290 
Sprouting 
ethylene role in, 550- 
51 


Squash 
control of enzyme formation 
in, 75 
Stamen 
filaments of 
rapid movement of, 170- 
71 
stanleya pinnata 
selenium in, 478, 482, 484, 
486 
Stem 
elongation of, 369 
Stomatal complex 
development of, 271-73 
Stomatal control, 329-50 
CO, concentration in inter- 
cellular spaces, 335- 
38 
changing concentrations 
within leaves in light, 
337-38 
closure in light, 336-37 
opening in dark, 335-36 
effect of water relations, 
331-33 
genetic control, 345-46 
glycolic acid metabolism in, 
1-44 


inhibitors of, 338-41 
acting on membranes, 
340-41 
growth regulators, 340 
inhibitors of photosynthe- 
sis and phosphorylation, 
333-40 
introduction to, 329-30 
ions and potassium pump in, 
346-48 
light requirement for, 333- 
3 


5 
effects of blue light, 
335 
need for photosynthesis, 
333 


stomatal opening in dark, 
334-35 

stomata up or down, 333- 
34 


measurement of stomatal 
apertures, 330-31 
porometers, 331 
rubber casts, 330 
use of inhibitors as antitran- 
spirants, 344-45 
Storage 
of vegetables and fruits 
ethylene effects on, 574- 
75 
Strawberry 
abscisic acids in, 145, 150, 
152-53, 157 
Streptonigrin 
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on DNA synthesis, 65 
Structural protein 
see Protein, structural 
Succinic acid-2, 2-dimethyl 
hydrazide (Alar, B-995, 
B-9) 
on ripening, 559 
Sucrose 
and frost injury, 435-36 
and growth, 129 
transport mechanisms for, 
124-26, 129 


regulation of flow in cane 
’ 
Sugar beet 
nitrate reduction in, 516 
sugar transport in, 124-25, 
132 
transport and growth of 
storage roots of, 132- 
33 
Sugar cane 
enzyme synthesis in, 70-72, 
75, 79-80 
transport in, 125-26 


Sugars 
and frost hardiness, 436- 
37 
on silicon uptake, 298 
Sulfanilamide 
metabolism of, 616 
Sulfate 
transport of, 120 
Sulfur 
as cellular diffusing factor, 
386 


and selenium metabolism, 
483-88 
Sunflower 
silicon in, 294 
stomatal control in, 345 
Sweet potato 
amino acid metabolism in, 
49 


amino acid synthesis in, 
46 


enzyme induction in, 69 
ethylene production in, 
573 
Symplasm 
in radial transport, 106 
and salt transport, 98-100, 
102 
Synechococcus cedrorum 
action spectra in, 312 
Syringa 
cell culture morphogenesis 
of, 401, 407 


? 


Tannin 
and plant movement, 177 
Taraxacum 
nucleic acid metabolism in, 
455 
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Taraxacum officinale 
permeability studies of, 
587 


Taraxacum pectinatiforme 
permeability of, 601 
Taxus 
cell culture morphogenesis 
of, 396 
Taxus baccata 
amino acid synthesis in, 
55 
Tea 
amino acid synthesis in, 
45 


isolation of theaspirone from, 
145 
Teaching 
reform in, 30-31 
Temperature 
and bioregeneration, 189 
and plant injury, 421, 426- 
27, 440 
Terminalia chebula 
amino acid metabolism in, 
48 


Tetracyclines 
on protein synthesis, 66 
Tetrahymena 
microtubules of, 257 
Tetramine 
metabolism of, 624 
Thawing 
plant injury from, 442 
see also Freezing 
Theaspirone 
occurrence of, 145, 
158 
structure of, 144 
Thermal shock 
description of, 421 
Thermocouple psychrometers 
to measure water potential, 
354-57, 359, 362 
errors associated with, 
356-57 
picture of, 355 
Thermodynamics 
and permeability, 587-88 
Thieny! alanine 
on enzyme formation, 
66 


Thiometon 
metabolism of, 614 
Thiorhodaceae 
amino acid biosynthesis in, 
ta 


Time-lapse microphotography 
to study cell permeability, 
588 
Tinox 
metabolism of, 613 
Tissue culture 
review of, 396 
see also Cell culture morpho- 
genesis 
Tobacco 
cell culture morphogenesis, 
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405-7, 410 
enzyme formation in, 75, 


ethylene curing of, 575 
microtubules in, 265 
nitrate reduction in, 508 
nucleic acid metabolism in, 
455-57, 467-68 
stomatal control in, 331-32, 
336-37, 343-44, 346-47 
Tolypella nidifica 
permeability of, 593 
Tomato 
ethylene role in, 546, 560- 
63, 569-70, 572, 574 
nitrate reduction in, 505 
Silicon in, 291, 293 
stomatal control in, 336, 
341 
transport in, 126 
Tonoplast 
membrane structure, 
225 


permeability of, 588 
Toxins 
on mitochondrial structure, 
246-47 
Tradescantia 
growth inhibitor in, 298 
microtubules of, 260 
Tradescantia elongata 
permeability of, 601 
Transpiration 
increased rate of 
with silicon deficiency, 
296-97 
leaf role in, 195 
and long-distance transport, 
111 


Transport 
active 
definition of, 118 
long-distance, 128 
of salt, 89-116 
long-distance, 97-111 
vascular 
and plant growth, 117- 
38 


s-Triazines 
metabolism of, 620-21 
see also specific ones 
Tribonema aequale 
action spectra in, 312 
Trichlorfon 
metabolism of, 612 
2,4, 5-Trichlorophenoxyacetic 
acid (2,4, 5-T) 
metabolism of, 618 
on stomatal opening, 340 
Trichocarpin 
metabolism of, 617 
Trichoderma viride 
amino acid synthesis in, 
55 
Trifluralin 
on cell morphogenesis, 
373 


SUBJECT INDEX 


metabolism of, 624 
Trifolium incarcatum 
silicon in, 291, 294 
Trifolium pratense 
selenium compounds in, 
484 


Trifolium repens 
amino acid synthesis in, 
46 


selenium compounds in, 
484 


Triiodobenzoic acid 
on plant transport, 127 
Tripheny] tin acetate (fentin 
acetate) 
metabolism of, 616 
Triticum 
development of stomatal 
complex in, 273 
N-Tritylmorpholine 
metabolism of, 624 
Tropaeolum 
ethylene in, 544 
Tryptophan 
biosynthesis of, 44-45, 
47 
D-Tryptophan 
amino acid synthesis, 55 
Tsuga heterophylla 
amino acid metabolism in, 
48-49 
Tubers 
aging 
changes in enzyme activity 
with, 73 
Tubulin 
characterization of, 257 
Turgor 
and cell morphogenesis, 
389-90 
Twigs 
freezing studies of, 423-24, 
429, 433 
Tyrosine 
biosynthesis of, 44, 46 
m-Tyrosine 
biosynthesis of, 54-55 


U 


Ubiquinone 

biosynthesis of, 52 
UC 10854 

metabolism of, 615 
Ulva lobata 

action spectra for, 317 
Urea 

permeation rates of, 589, 

595, 598, 601 

Ureas 

metabolism of, 


Urticaceae 
Silicon in, 290 
Ustilago hordei 
amino acid conversion by, 
57 





Vv 


Vacuole 
membrane structure of, 
224, 229 
Vallisneria 
cell permeability of, 591 
Valonia 
cell morphogenesis in, 
37 


1 
salt uptake in, 95 
Vanilla 
ethylene in curing of, 575 
Vapor pressure 
to measure water potential, 
353-58 
Vascular tissue 
morphogenesis in culture, 
401- 
Vascular transport 
and growth, 117-38 
in cereal ear, 130-31 
conclusions, 133-34 
flow of growth substances, 
127-28 
flow of organic materials, 
123-27 
inorganic ion transport, 
120-23 
in leaf, 129-30 
of potato tubers, 131- 
32 


significance of transport 
in growth, 129-33 
of sugar beet roots, 132- 
33 
water flow, 119-20 
Veronica 
stomatal control in, 344 
Vesicles 
microtubules of, 269-70, 
280, 284 
in tip growth zones, 380- 
81 
Vicia 
ethylene in, 544 
Vicia faba 
cell culture morphogenesis 
of, 
mutant strains of 
photosynthetic analysis of, 
523-24, 527, 531 
permeability of, 593 
stomatal control in, 332, 
335-36, 341, 344 
Vinyl phosphates 
metabolism of, 612 
Violaxanthin 
effects of irradiating, 
157 


Vitamin K 

biosynthesis of, 52-53 
Vitis discolor 

action potential in, 172 
Vitis gongylodes 

action potential in, 

~ 172 











Ww 
Warfare 
biochemical, 35 
Waste 
human 


regeneration of, 198-200 
Water 
bioregeneration role of, 
189-90 
in closed system, 202- 


ethylene effects on cell 
fluxes of, 565 
excretion of 
and rapid movement of 
plant, 176-77 
freezing-warming effects 
on, 420-21 
measurement of state of, 
351-64 
equations for, 351-53 
methods for water potential 
and component potentials, 
353-61 
ome techniques, 358- 
6 


B-ray gauging, 262 

transfer equation, 356 

vapor pressure techniques, 
353-58 


water content methods, 
361-62 
and nitrate reduction, 


permeability into plant cells, 
587, 591, 593-96 

in photosynthesis, 533 

and stomatal control, 331- 
33 

transport of, 586 

vascular, 117, 119-20 
Water, heavy 

on cell morphogenesis, 
373 

in permeability studies, 
602 


to study microtubules, 258- 
59 


Watermelon 
enzyme activity in, 82 
Wheat (Triticum vulgare) 
abscisic acid in, 153- 
54 
amino acid metabolism in, 


enzyme formation in, 69, 


SUBJECT INDEX 


79, 81 
ethylene curing of, 575 
freezing effects on, 431 
microtubules in, 265-67, 
272-74 
nitrate reduction in, 508, 
510, 515-16 
pesticide metabolism in, 
611, 616 
salt uptake in, 100 
Silicon in, 293, 296 
stomatal control in, 340 
transport in, 126-130 
Willow 
effects of freezing on, 
430 


Wolffia 

abscisic acid in, 151-52 
Wolffia arrhiza 

growth inhibitor in, 298 


x 


Xanthium 
abscisic acid in, 155 
cell culture morphogenesis 
of, 402 


ethylene role in, 548 
nitrate reduction in, 507 
nucleic acid metabolism in, 
454, 467 
selenium in, 478 
stomatal control in, 335, 
338, 341, 343 
Xanthophylis 
action spectra of, 313 
products of radiation of, 
157 
X-ray diffraction 
to show cell wall structure, 
372 
to study membrane struc- 
ture, 211-12, 221-22, 
227 


Xylan 
in cell wall, 372 
Xylem 
abscisic acid in, 157 
differentiation of 
in culture, 401-3 
ion transport in, 120-23, 
125 
microtubules in, 280 
pressure component of, 
358 
salt transport to, 97-100, 
106, 108, 110 
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transport role of, 118 
Y 


Yeast 
cell morphogenesis in, 373, 
386-87 
enzyme formation in, 75, 
82 


freezing injury of, 422, 424- 
27, 430-31, 439 

gibberellin effects on, 465- 
66 


membrane structure in, 225- 
26, 229 

microtubules of, 262 

nucleic acids of, 468 

structural protein of, 240, 
250 

Yucca 
transport of, 123 


Z 
Zamia 
microtubules of, 264 
Zea mays 


permeability of, 596 
selenium in, 478, 484 
silicon in, 289 
see also Corn; Maize 
Zeatin 
and abscisic acid, 154 
formula and occurrence of, 
467-68 
Zeatin riboside 
occurrence of, 467 
Zeatin ribotides 
occurrence of, 467 
Zectran 
metabolism of, 615 
Zinc 
transport of, 123 
Zineb 
metabolism of, 617 
Zinnia elegans 
growth inhibitor in, 
298 
Zygnema 
permeability of, 601 
Zygnema cyanosporum 
permeability of, 601 
Zygotes 
origin of growth of, 387- 
88 


Zymase 
ethylene effect on, 554 





